The creative industries have long been seen as an innovative sector. More recent research posits that creative occupations are also a fundamental, but overlooked, driver of innovation. Theory also suggests cities are important for both creative industries and occupations, with urban environments helping firms innovate. Yet little empirical work has considered the links between creative industries, occupations, cities and innovation at the firm level. This paper addresses this gap using a sample of over 9,000 UK SMEs. Our results stress that creative industries firms are more likely to introduce original product innovations, but not those learnt from elsewhere.
Introduction
Creativity is considered highly important for innovation and economic success (Andari et al. 2007; Huggins and Clifton 2011; Cooke and De Propris 2011) . Firms in the creative industries, such as design, publishing, software or the arts, are normally seen as particularly innovative (DCMS 2001; Miles and Green 2008; Bakshi and McVittie 2009; Müller et al. 2009 ). Cities are important for these relationships:
creative industries tend to be urban industries, which take advantage of shared knowledge and of a density of specialised customers, suppliers and workers to create new products (Therrien 2005; Pratt 2006; Asheim et al. 2007; Reimer et al. 2008; Stam et al. 2008) . Firms benefit from both the diversity of urban environments, which may provide a range of stimuli, and the specialisation urban locations allow.
Furthermore, recent research posits that such externalities will be related to city size: larger cities provide greater externalities, making firms in large cities more innovative (Duranton and Puga 2004; Stolarick and Florida 2006 ).
Yet, beyond case studies, there is little empirical evidence that the creative industries are more innovative than other sectors, that urban creative industries are particularly so, and that these effects are amplified in larger cities. A small number of studies have considered the geography of innovation in the creative industries in the UK and produced descriptive results which often run contrary to theoretical expectations (De Propris et al. 2009; Chapain et al. 2010) . For example, Chapain et al (2010) show that the creative industries in London are less innovative than creative industries elsewhere. Despite the fact that creative industries have significantly crept up in governments' development policy agendas (Jayne, 2005; Evans 2009 ), the evidence base on the creative industries, innovation, and development is surprisingly weak Lee and Drever 2012) .
Moreover, creativity is not limited to particular industries, and research has suggested that creative occupations may also be key drivers of innovation (Vinodrai 2006; Bakshi et al. 2008; Cunningham and Higgs 2009; Cunningham 2010; Lee and Drever 2012) . Creative workers 'embedded' in other sectors, such as designers in manufacturing, may be part of the innovation strategy of firms (Cunningham and Higgs 2009; Cunningham 2011) . Firms may site the innovative aspects of their activity in cities, to take advantage of the specialised labour markets, inputs and exchanges of knowledge they offer (Duranton and Puga 2001) . Yet a second gap in the literature relates to the link between creative occupations and innovation. This paper investigates these issues for the first time using a dataset of over 9,000 UK SMEs in 2007/8. Our results show that while creative industries firms are more likely to introduce original product innovations, there is no 'urban effect'. Moreover, creative industries firms are no more (or less) likely to introduce process innovations.
However, the link between creative occupations and innovation in firms is considerably stronger. Creative occupations are used by both urban and rural firms to develop entirely new products ('original innovations'). Moreover, urban firms use creative occupations to help modify and reintroduce products from elsewhere ('learnt innovations'). Alongside this, we show that creative occupations are a key driver of learnt process innovations.
These are important issues for both academic research and government policy. The UK government provides support including advice, finance and tax relief for creative industries firms.
1 Such policies lead to questions such as whether these should be spatially targeted at urban areas, or whether focus is instead needed in encouraging firms to employ creative individuals.
The paper makes a number of contributions to the emerging literature on the links between the creative industries, occupations, innovation and cities. There have been longstanding concerns about the limitations of research on the creative industries and innovation (Jayne 2005; Sunley et al. 2008) . The size of our dataset and the coverage for both creative and non-creative firms represents an improvement on previous work in this area which has tended to focus exclusively on creative industries firms (Müller et al. 2009 ). In addition, while past work has linked creative occupations to innovation in an econometric framework (Bakshi et al. 2008) , our research improves on this measure by introducing regional as well as sectoral variation, finding a 1 For example, the Arts Council runs the Creative Industries Finance programme which provides loans and advice for growth oriented creative firms (Arts Council 2012). In June 2012, the UK government announced tax-breaks for firms in some creative sectors (HM Treasury 2012). Such policies are often city-specific, such as the European Regional Development Fund's London Fusion programme which provides mentoring, advice and University linkages for creative firms (Lancaster University 2012).
positive and significant result. Finally, this paper adds to the literature by considering using econometric methods the interactions between the creative industries, creative occupations and cities. In doing so, it builds on work investigating the geography of the creative industries in the UK (Chapain et al. 2010) , but links this to other work on the innovation performance of urban firms.
The paper is structured as follows. In section two we consider the literature on innovation, creative industries, occupations and cities and develop hypotheses for the links between them. In section three we outline the main sources of data for this paper and present the descriptive statistics on innovation in the creative industries. In section four we introduce a model of firm level innovation and use it to address our hypotheses. In section five we conclude with implications for theoretical work in this area and policy.
Creative industries, occupation and innovation
The supposed innovativeness and dynamism of creative industries in advanced economies has attracted considerable attention in recent years (Power 2002 (Power , 2010 Turok 2003; Andari et al. 2007; Evans 2009 ). Creative industries are a diverse set of industries, defined by the Department for Culture, Media and Sport in the UK as:
Advertising; Architecture; Art and Antiques; Designer Fashion; Video, Film and Photography; Music and the Arts; Publishing; Software, computer games and electronic publishing; Radio and TV; Craft, and; Design. One reason for their importance is innovation (Bakshi et al. 2008) . While there is considerable diversity in innovative performance between sub-sectors, the creative industries are considered as relatively innovative (Müller, Rammer and Trüby 2009; Chapain et al. 2010) . As they are by definition reliant on the production of new goods, the creative industries are likely to produce more product innovations. Moreover, the creative industries operate in a rapidly changing environment where project teams are modified and reconfigured to respond to the market (Pratt 2006) . This may result in more process innovations.
Empirical work has tended to support the perception of product and process innovation rich industries, with the exception of studies of London where the creative industries appear less innovative than elsewhere (Chapain et al. 2010; Lee and Drever 2012) . Yet there are a number of reasons why the creative industries may be less innovative than at first appear. Firms may innovate in subtle ways which cannot be captured in innovation surveys (Chapain et al. 2010) . Or creative industries firms may simply not be as innovative as other parts of the economy. The overall expectation, however, is that firms in the creative industries are more innovative than others. Our first hypothesis is:
H 1 SMEs in the creative industries are more likely to introduce product and process innovations than firms in other sectors
While the creative industries have been well studied, relatively less research has considered the link between creative occupations and innovation (Vinodrai 2006; Bakshi et al. 2008; Cunningham and Higgs 2009; Comunian et al. 2010; Cunningham 2011; Marrocu and Paci 2012 ). Yet these occupations have been growing rapidly in many cities: in London, for example, while employment in the creative industries grew by 40 percent between 1995 and 2007, the number of workers in creative occupations grew by over 70% (Freeman 2010) . Most research on this area has considered Richard Florida's ideas of the creative class, a set of workers in 'creative occupations' in the knowledge economy (Florida 2002; Florida et al. 2008 ).
This has come under considerable criticism (Huggins and Clifton 2011) , not least from Anne Markusen (2006) suggesting that it is a convenient label for a group of workers with high human capital.
A few studies have tested the link between creative occupations and innovation. For example, Marrocu and Paci (2012) find that across regions of the European Union highly educated individuals in creative occupations have an important effect in overall production efficiency. Bakshi et al. (2008) (Nathan and Lee 2011) . The density of labour markets they provide will allow complex reconfigurations of teams, and this will create new ways of working and processes (Grabher 2001; . This will result in a creative city effect, with urban creative industries firm innovating more. This forms the basis of hypothesis three:
H 3 Urban creative industries firms or those employing creative occupations will be more likely to introduce product and process innovations than other firms Alternatively, however, urban firms may be no more innovative than others. Firms may sort into particular areas based on their relative competitive advantage, and would otherwise not survive. Those producing genuinely original innovations may not want to co-locate near other firms and so will protect their innovations with rural locations. The innovative performance of firms in rural areas may be underestimated, with isolated firms accessing knowledge from elsewhere and innovating in alternative ways (Fitjar and Rodríguez-Pose 2011a) . Research on London, for example, has suggested that international linkages are more important for innovation than local knowledge spillovers (Gordon and McCann 2005) . While some high profile 'innovative cities' may appear innovative, whether this is because of local linkages or more prosaic access to international markets is unclear (Shearmur 2012) . The importance of cities for innovation may be exaggerated (Asheim et al. 2007) .
Similarly, the relationship between creative occupations and cities may not be simple. Vinodrai (2006) argues that because of the tacit and embodied nature of knowledge in many creative fields, career moves of highly skilled workers provide an important mechanism through which firms acquire the knowledge to innovate. She suggests that designers play a role in the innovation processes of other firms, and move from firm to firm to share new innovations. Other creative occupations, as they are reliant on exchanges of subtle, tacit and context specific knowledge may also see similar effects.
Such moves are likely to happen in a city, and evidence suggests that staff moves are an important driver of agglomeration economies, as they enable the sharing of best practice between firms (Eriksson and Lindgren 2009 (Comunian et al. 2011 ).
Data and methodology

The Data
The data for this study come from the Annual Small Business Survey (ASBS), We exclude firms where variables are missing, giving a sample of 9,158 SMEs.
Creative Industries
We derive our definition of the creative industries from the UK Department for Table 1 around here
The DCMS definition is not without controversy (Hesmondalgh and Pratt 2005; Pratt 2008 ). It includes a highly diverse range of sectors, including both technical work (software) and the traditional arts (Hesmondalgh and Pratt 2005; Freeman 2010 ). Two sectors, Design and Crafts cannot be matched to the standard SIC codes. Fortunately, they also do not meet our 25% threshold of overall firms in the creative industries and are not included in our data. However, the definition is widely used within the academic community and generally accepted by policy-and decision-makers.
Creative occupations
Creativity is not limited to particular sectors, and many of those performing creative work do so outside the creative industries. DCMS (2009) Full details are given in table 2. There is some overlap between the creative industries and creative occupations variables, as those working in the creative industries are more likely to employ those working in creative occupations. The pairwise correlation between the two variables is 0.29 (p<0.001).
Innovation in the creative industries
Innovation in the creative industries is complex, and has been the subject of relatively little research (Miles and Green 2008; Brandellero and Kloosterman 2010) . Novelty is important for creative industries firms, which are by definition based on subtle production and reproduction and symbolic changes to existing products ). The emphasis on creative industries products is normally subjective and focused on experience value rather than use value (Throsby 2001). Because of this, Stoneman (2009) argues that creative industries produce 'soft innovations' which may be aesthetic or involve new content production. The methods of innovation will also differ for creative industries firms, with less emphasis on R&D and more on face to face interaction and learning by doing (Chapain et al. 2010; Martin and Moodysson, 2011) .
The standard definition of innovation is the commercial exploitation of new ideas (Fagerberg 2005) . This is normally broken into two types: product innovation, or the introduction of new products and services and process innovation, or new techniques and processes of production. For example, a new product might be a game introduced by a software company; a process might be a new project management process used in the production of this game. This distinction is important for the creative industries.
As they are defined by the production of new content, it is important to consider new product innovation as creative industries firms will innovate more on this measure.
Similarly, process innovation may be important for creative industries firms, as they are seen as operating in a rapidly changing environment, with new teams and processes being assembled on a project-by-project basis (Jaw et al. 2012 ). However, one limitation is that considering only product and process innovation means missing innovation in other areas, such as branding or user experience (Brandellero and Kloosterman 2010) .
A second key distinction is between original innovations that are entirely new, and learned innovations which are 'new to the firm' but copied from an original innovator (Müller et al. 2009 ). There are, of course, some ambiguities in this distinction:
innovations often involve complex reconfigurations of existing products or processes and so entirely original innovations may be rare. We cannot account for the significance of innovations, and the SBS has only a 12-month timescale. Because of this, our data may miss significant but rare innovations but include regular but trivial ones. But controlling for whether innovations are original or learnt helps assess whether results are driven by the production of differentiated content or new applications of content taken from elsewhere (Jaw et al. 2012 ).
The SBS contains information on six measures of innovation, reflecting the distinctions between product and process and original and learned innovations.
Details are set out in Table 3 . The first three measures are for product innovation. We also consider three measures of process innovation. These are (4) whether a firm has introduced any new process in the past 12 months, (5) whether this was an entirely new process or (6) a process which is new to the firm. There is less evidence that creative industries firms are more likely to introduce new processes, however:
26.6 per cent of creative industries firms have introduced new processes, only slightly more than other firms. They, by contrast, appear more prone to introduce processes which are only new to the firm (22.0 compared to 16.6 per cent).
The complexity of innovation in the creative industries means there are inevitable limitations to the measures used here. Innovation in the creative industries may include subtle improvements to existing products, which are so subtle that they are not counted in the SBS. Moreover, other forms of innovation may be important for creative industries firms. For example, Brandellero and Kloosterman (2010) argue that in the cultural industries experience and user-interface innovation may be important. These problems provide important caveats on the interpretation of any innovation survey.
Innovation is complex, and no measure is perfect. Innovation in the creative industries rarely relies on formal R&D or is expressed in patenting (Miles and Green 2008) .
Using a survey avoids this source of bias, and is broad enough to capture innovation across sectors. Moreover, the results of these data are intuitively consistent with other theoretical views about innovation, with innovation correlated with better firm management and growth. 4 In the absence of any feasible alternatives, and given the need to compare innovation across sectors, survey based measures are the best possible way of identifying innovative firms.
Model & Results
The Model
To test the links between the creative industries, occupations and innovation we use a firm level innovation production function (Fitjar and Rodríguez-Pose 2011a) . The model is estimated as a probit where the dependent variable is the introduction of new innovation by a firm:
where, INNOV is whether firm i introduces one of six types of product or process innovation in the previous 12 months;
CI is a variable for whether the firm is in the creative industries;
COCC is the proportion of employees in the sector / region in creative occupations;
URBAN is a variable for whether a firm is located in an urban area; with CI*URBAN and COCC*URBAN interaction terms between the creative industries and creative occupations variables and the urban variable, FIRM is a vector of variables to account for the basic characteristics of the firm, these being whether the firm is a sole trader, three firm size dummies, three age dummies, whether the firm is a Public Limited Company (PLC) and whether it has Multiple Sites;
ACTIVITY is a set of variables that control for the innovation related activities of the firm. These are whether the firm takes advice from elsewhere, exports and aims to grow;
REG includes 11 dummy variables for the Government Office Regions alongside dummies for Wales and Scotland;
finally 'φ' are sectoral controls (15, of which the CI variable is one) and '' is the error term.
Further details on the variables and their sources are given in table 4. The model is estimated using robust standard errors.
Control variables
The first set of control variables accounts for the basic characteristics of firms. As the likelihood of innovating is very different for sole traders relative to other firms, a variable is included for this (Higón and Driffield 2012) . We expect sole traders to be less likely to innovate, as they have fewer resources to devote to innovative activity.
In contrast, larger companies will have greater resources for innovation (while innovative firms are likely to grow). We include size dummies for whether firms are micro (1 -9 employees) or small (9 -49). The reference category is medium sized enterprises (50 -249 employees).
Firm age will also matter. Younger firms may be more innovative as they introduce new products when they enter existence, and because they will have fewer existing products on the market. We control for this with three age dummies: age 1-4, 5-10 and 11 years or older. The reference category is firms in their first year.
We also control for the legal structure of the firm, through a variable for whether a firm is a PLC or not. PLCs will face pressure from outside owners or shareholders to innovate (Nathan and Lee 2011) , and may be more innovative. Finally, firms with multiple sites will have access to a wider range of external knowledge sourcing and will often be better managed.
The second set of controls, ACTIVITY, are for the firm's activities. As firms which source knowledge externally should be more innovative we include a variable for whether a firm takes advice from elsewhere (Fitjar and Rodríguez-Pose 2011a) . A similar logic applies with exporting firms, although there are causality issues with whether firms import first or innovate first (Higón and Driffield 2012) . Finally, firms should be more likely innovate where they aim to grow and so we control for this (Lee 2011).
Finally, we include sets of dummy variables for sector and region. The sector dummies are 11 dummies for the UK Government Office Regions and country dummies for Scotland, Wales and Northern Ireland. As patterns of innovation clearly vary by sector, we also include 15 sectoral dummies, one of which is the creative industries variable. Table 5 gives the results of the models for product innovation, original product innovation and learned product innovation in turn. The diagnostic plots are reasonable, although there is minor evidence of collinearity in the model, which mainly concerns the age category 2 (VIF = 10.16). However, the key results remain unchanged when the age variable is excluded from the analysis, underlining the robustness of the coefficients. The results for the controls are as expected. However, creative industries firms are more prone to introduce original product innovations (column 4), but not learned product innovations (column 7). The coefficient for original product innovations is positive but only significant at the 10% level. The creative industries have an advantage in completely original product innovations, rather than those introduced from elsewhere. This suggests that hypothesis 1 -that the creative industries were more likely to introduce product and process innovations -is at least partially true.
Product innovation
There is stronger evidence to support our hypothesis 2: that creative occupations drive innovation. Creative occupations are positively related to product innovations overall, with the effect driven by their role in original product innovations. Workers in creative occupations are used in firms regardless of geography to create new products.
Hence, creative occupations seem to be more important for innovation than creative industries.
In columns 3, 6 and 9 we consider whether there is a city effect -are creative industries firms in urban environments more innovative? This is tested using an interaction term between the creative industries and the urban variable. However, there appears to be no evidence for this effect. Urban creative industries are no more (or less) innovative than firms in other sectors, allowing us to dismiss our third hypothesis -urban creative industries firms are not more likely to introduce innovations.
However, there is a highly significant and positive effect from creative occupations and product innovation in cities (columns 2, 5 and 8). This effect is not driven by the interaction between creative occupations and original product innovation, but from learned product innovation. In short, creative occupations are used in cities to introduce product innovations from elsewhere. This effect supports previous work suggesting that exchanges of knowledge between creative workers in dense urban labour markets may be an important driver of innovation. Table 6 gives the results for process innovation. As before, there is some evidence of collinearity in the age categories, but this does not affect the key results. Creative industries SMEs appear no more (or less) likely to introduce process innovations than firms in other sectors. This result applies for all three types of innovation, and regardless of whether controls are used. The view of the creative industries as making complex organizational changes in response to market changes does not appear warranted by our results. Hypothesis 1, that the creative industries are more innovative, does not apply in the case of process innovation.
Process innovation
In contrast, there is -as with product innovation -a significant positive relationship between creative occupations and any type of process innovation. However, the result is driven by process innovations which are learnt, rather than original. Creative occupations are used by firms to introduce new processes from outside the firm.
Hypothesis 2 is again supported as creative occupations are important for innovation, but only partially.
Turning to the results with the urban interaction, there is no relationship between the creative industries and process innovation in cities. Again, hypothesis three is not supported. Our general result -that there is no link between the creative industries and process innovation -stands.
London effects
Our fourth hypothesis is that the creative industries will be more innovative in large cities. The data do not have geographical identifiers at a lower level than region.
However, we can isolate firms in London -traditionally seen as a highly creative city.
Although, from a more theoretical point of view, research has tended to support the idea that urban externalities in large cities may act as a catalyst for innovation, especially in the case of start-ups and SMEs (Duranton and Puga 2001) , which feature prominently in the creative industries sector, past research has noted that the creative industries in London may be less innovative than the creative industries elsewhere (Chapain et al. 2010 ; Lee and Drever 2012). Table 7 gives results for the interaction terms (models also include the full set of controls). While the effect is not significant, creative industries SMEs in London are, if anything, less likely to introduce new product innovations. There seems to be no specific effect from creative occupations in London. Instead, the use of creative occupations to introduce innovations to firms from elsewhere appears valid to all cities, regardless of size. In short, in London, creative occupations are used for entirely new innovations rather than for copying firms from other sectors. This result corroborates previous research which suggests that innovation in London is somehow different to that in other cities (Wood 2009 ). It also posits that the link between urban scale and innovation in the creative industries is not as clear as sometimes portrayed.
Creative occupations are still a robust driver of innovation in the capital, but this is not a London specific effect.
Overall, these results run counter to our initial hypothesis 4 that urban size is important for innovation. We find no support that creative industries firms or those employing creative workers are more innovative in the largest city in the UK than elsewhere. One explanation is that measures of innovation in surveys may not account for the subtle and often tacit nature of innovation in London (De Propris et al. 2009 ).
However, other research suggests that the importance of geography and local linkages for the creative industries may have been exaggerated (Turok 2003; Gordon and McCann 2005).
Conclusions
There is a widespread view that firms in the creative industries sector are more innovative than those in other sectors. The very creativity which defines this heterogeneous collection of firms is considered to be at the root of innovation.
Moreover, there is a wide literature suggesting that the creative class is a driver of economic growth in cities or regions (Marlet and van Woerkens 2007; Florida et al. 2008; Boschma and Fritsch 2009) . However, in spite of these claims, there is limited empirical evidence which proves that creative industries are more innovative and that urban environments encourage innovation in this type of firms. In this paper we test whether creativity is indeed linked to innovation at firm level in the UK. We use two measures of creativity, distinguishing between the more traditional measure of creative industries and the often overlooked creative occupations.
The results of the analysis suggest that creative industries may not be as innovative as expected. Our results indicate that firms in the creative industries are more likely to introduce entirely new products than firms in other sectors, but that there is no overall link with innovation more generally. Creative occupations, by contrast, appear a more important driver of innovation generally, and are used to develop entirely new and learned innovations in both urban and rural locations. In some respects this result is unsurprising and is in line with recent research underlining the importance for innovation and positivity of educated individuals working in creative occupations (e.g. Marrocu and Paci, 2012) . While innovation research has moved beyond a narrow focus on a linear model based on a scientific perception of innovation (Freel and Harrison 2006) , studies still tend to collect data on R&D but not on creative inputs.
Yet employing a worker in a creative occupation is an innovation input in a similar manner to employing a scientist. This is particularly the case given that new product innovation in some science-based fields may be based on large-scale discoveries, such as new drugs. For the majority of firms a more common innovation may be the design of a new service product. The economic importance of creative occupations in this sense may help explain the resilience of some creative occupations in the recent global downturn (Vinodrai 2013) .
We also find no evidence that creative industries are more innovative in cities, meaning that, at least in the case of the UK, the role of externalities in driving innovation amongst creative firms in cities may be overstated. The UK is a small and relatively densely populated country, and the types of knowledge links required for innovation in the creative industries may apply even in rural areas (see, for example, the success of creative places such as Falmouth in Cornwall). This finding may also reflect the increasing importance of digital business models in the creative industries.
Moreover, the composition of local economies may be more important than their scale Overall, the results overall raise questions about current perceptions of the creative industries as an 'innovative' sector. At the very least, theory and policy in this area needs to be more specific -there are many forms of innovation, and the creative industries only have an advantage in one. The papers also has a number of policy implications. The first is that schemes, such as those funded by the European Regional Development Fund, which are designed to help innovation in the creative industries may need to be better targeted. Indeed, aiding firms to take workers in creative occupations may be a more efficient way of stimulating innovation. A second implication is that policies for firms in creative industries may not be best targeted at urban firms only or specific geographical areas. Our results suggest that firm characteristics are more important than location in determining the likelihood of
The results open up important avenues for future research. First, our variable for creative occupations for industry / region is an improvement on previous research.
Our results also imply that future surveys should incorporate a creative occupations variable. Second, our outcomes on the role of the urban dimension for creativity and innovation may be affected by the use of measures of 'urban' and urban scale which remain relatively blunt. Processes may operate differently in cities with high shares of creative occupations relative to those with fewer. Research using more advanced data may want to tease this out.
Finally, and perhaps most importantly, our results are limited to the measures of innovation in the ASBS. These are the best available indicators, and they are broad enough to capture innovation in a range of sectors. There is no single measure of innovation, and our results -like those using patents or other questions -are inevitably limited. However, innovation in the creative industries is particularly complicated and our results need to be considered with this interpretation in mind.
Subtle processes of marginal design improvement, which are important in the creative industries, may not seem as distinct from minor changes in other products in the SBS.
Moreover, we cannot investigate the significance of innovations (Coad and Rao 2008) . Future research should consider using a fuller set of innovation indicators to address the limitations outlined above. 
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